Quantitative analysis of ginkgolic acids from Ginkgo leaves and products using 1H-NMR.
The determination of ginkgolic acids in Ginkgo products is one of the principal components of quality control. However, a number of ginkgolic acids with different side chains may be present and this makes their analysis by conventional chromatographic methods more complex. In this study, 1H-NMR spectrometry was applied to the analysis of the total content of ginkgolic acids in leaves of Ginkgo biloba and in six types of commercial Ginkgo products in the absence of chromatographic purification. For this analysis, protons H-3, H-4, and H-5, which are well separated in the range 8 (ppm) 6.5-7.5 in the 1H-NMR spectrum, were utilised. For further confirmation, the correlations of H-3, H-4 and H-5 were examined by 1H-1H COSY spectra in all extracts. The quantity of the compounds was calculated from the relative ratio of the integral of each peak to the integral of the peaks of a known amount (100 microg) of anthracene used as an internal standard. The quantitative results obtained by 1H-NMR analysis were compared with those obtained by GC, which showed that the 1H-NMR method allows a simple quantification of total ginkgolic acids in Ginkgo extracts without any pre-purification steps.